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TO: Hae Won RitchieCity of SanBruno

CC: Jimmy Tan, City of San Bruno
Joanna Kwok, City o6anBruno

FROM: Kambria Tiano, PE, RCE84129

REVIEWED BY: Amy Kwong, PE, RCE #73213

SUBJECT: Water Systentdydraulic Evaluation oBayhill Specific Plan Development

This Technical Memorandum (TM) summarizes the findings and conclusiovgestYost
As s oc iWestYost'’s )( technical evaluat BSanBr wrfo 'tsh e( @ibtiy
existing water distribution system to provide supply for the proposed ilBaypecific
PlanDevelopment Project (Project). The following sections summarize wier system
hydraulicevaluation:

e Project Description

e Estimated Water Demand

e Storage Capacity Evaluation

e HydraulicEvaluation

e Evaluation Findings and Conclusions

e Cost Alocation of New Zone 3/5 Tank and Booster Pump Station

PROJECT DESCRIPTION

The Projects part of the continued growtif an approximately 24-acre sitehat is located in the
centrateastern portion of the City. The Projecgenerallybounded by Intestate 280 to the west,
Interstate 380 to the nortk] Camino Real to the east, aBdnBrunoAvenueWest to the south
as shown offrigure1.}

The land within the Project site is currently a mixesg district that includes the headquarters of
YouTube, as well as various other land uses, including office, retaillcommercial, hotel, and
streets/righof-way 1 and uses. The first phase of the P

L Excludes the existing parcels fronting El Camino Real and at the corner of El Camino Real and San Bruno Avenue.
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(Phasd Development), which consists of adding 301,476 sceetésf) of net newoffice space to
8.15acres. The Phasdevelopment is expected to be complete@@¥2 AttachmentA includes
the proposed utility plans for the Phddee vel opment , pr epar e d,thaty
were used for this evaluati.

Four buildout scenarios of varying housing and office densities were evaluated in the Bayhill
Specific Plan Development Project Water Supply Assessment (Project WSA) to capture the

highest demand future scenario that would be permitted under the guidpaghill Specific Plan.

Full buildout of theproposedProject is assumed to occur by 2040. The buildout scenarios idclude

the following:

e Maximum Office Scenario

e Maximum Housing Scenari@rojec)

¢ Increased Height AlternativeMaximum Office Scenario

e Increased Height AlternativeMaximum Housing Scenari@roject Alternativg
The proposed land uggansfor each scenario is providéen Attachment for referencé. The

Maximum Housing Scenario resulted in higher water demands than the Maximum OéinzeiSc
and was selected for this hydraulic evaluation. However Irtbeeased Height Alternative

Maximum Housing Scenario resulted in the highest buildout water demand and was therefore

evaluated aa possible project alternatiyer this hydraulic evalationto determine if additional

water system improvements may be needs&itachmentC presents the Project Alternative

Buildout evaluation findings and conclusions.

The selectedProject Buildout scenariancludes3,500,743 sf of office buildings, 12,846 sf of
retail buildings, d.33roomhotel, andb73dwelling units(du) of multi-family residential housing

(these totalsncludeexisting buildings that would remairfProposed utility plans for buildout of
the Project have ndieen prepared, and existing pipelines were assumed to serve the Project

Buildout scenarioHowever, City staffidentified that a new 1Onch diameter pipeline will be
installed in EIm Avenue to conne@Grundy Lanego Bayhill Drive at buildout.

TheProjeci s 1l ocated in Pressur e .J4tisassumddthatthe Projacth e

will be served primarily from SFPUC supgfyom theRollingwood- C3and Bayhill- C4 Turnoutg

and that the City’s groundWwat dCdrrenydpirationasvao ul d

participant inthe Regional Groundwater Storage and Recopenject. The preliminaryPhasd

Developmentitility plans provided towWestYostpropose to abanddhe existing 8nch pipeline in
Elm Avenue(north of BayhillDrive), abandon and replatiee existing 8inch pipdine in Grundy
Lane and abandon and replace section ofthe existing 1@nch pipeline inBayhill Drive. The
proposed pipees would tieinto the existing water system at four connecti@meconnectiorno

the existing8-inch diametemwater mainat the intersection of Grundy Lane and Chéwgnue a
second connection to tlexisting8-inch diameter water main that runs between Bafgmilte and
GrundyLane(at a point approximately 1,230 ft northeast of the first conngctdhird connection
to the existing 16nch diameter pipeline in Bayhibrive, approximately 15@eet from the

2 Provided to West Yost by ICF on March 29, 2019.
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intersection of BayhilDrive and CherrnAvenue anda fourth connectiorio the existing 1nch

diameter pipeline in BayhiDrive, approximately 45@eet east of the third connectiofhe

proposedPhasd Developmenpipelines are &ches in diameter along Grundy Lane andridhes
in diameter along BayhiDrive, with ten new fire hydrants installed within the ProjecesifThe

proposed Project Buildout pipelines ara8hes in diameter along EIm Aventégure2 shows the
proposed Phase | aRdojectBuildout pipeline alignments

The following sections provide additional details on the projected water derstordge capacity
evaluationhydraulicevaluation resultsandsummary ovaluation findings and conclusions.

ESTIMATED WATER DEMAND

Average day demands for the PhasBewvelopment and Project Buildout were estimated by
WestYostin the Project WSA using unit water demand factors from the 2012 Water System Master
Plan (WSMP) for MultiFamily Residential, Commercial Office, and Commercial Retail water uses,
and actual hotel ater use for a loc&anFrancisco Bay Area water district. Maximum day and peak
hour demands were estimated using peaking factors devefofhexl2012 WSMP. Metered water
demands from the existing developed parcels were subtracted from the projecatetmatels for

the Project to determine the actual net increase in water demand from the Project.

Tablel summarizes thprojectedaverage day, maximum day, and peak hour water demands for
thePhasd Development and Project Buildochnditions

Table 1. Summary of Average Day, Maximum Day, and Peak Hour Water Demands

Average Day Demand Maximum Day Demand® Peak Hour Demand®

Project Phase gpm gpd gpm gpd gpm gpd ‘
Proposed Demand®©

Phase | 195.0 280,823 2925 421,235 585.0 842,469
Development

Project
Buildout

Existing Demand©

Commercial 128.4 184,854 192.6 277,281 385.2 554,562
Retail

391.0 562,968 586.5 844,452 1,173.0 1,688,904

Total Net Increase in Demand

Phase | 66.6 95,969 99.9 143,954 199.8 287,907
Development

Project 262.6 378,114 393.9 567,171 787.8 1,134,342
Buildout

(a) Maximum day demand is 1.5 times the average day demand, per the 2012 WSMP (see Table 3-7).
(b) Peak hour demand is 3.0 times the average day demand, per the 2012 WSMP (see Table 3-7).
(c) Based on Table 2-4 from the Project WSA.

(d) Based on the existing 2010 metered consumption data for the Bayhill Specific Plan parcels, provided by the City during
development of the 2012 WSMP, and scaled to match the historical 2000/01 demands evaluated in the hydraulic model.

3 Number of hydrants based on October 28h@se | Development utility plans
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STORAGE CAPACITY EVALUATION

The storage capacity required to serve the Phasgelopment and Project Buildout was evaluated
to determine the i1impacts, 1f any, on the City’
was based on theatersystem planning and design criteria defined in the 2012 WSMP.

Th e Catalwatly storage requirement can be described as the sum of operational storage, fire
flow storage, and emergency storalgss a groundwater credecause the City is a participant

in the Regional Groundwater Storage and Recovery (GB&jectand will no longr pump
groundwater under normal supply conditions, the groundwater credihavibngerapply. The

2012 WSMP established water storage criteria for the &stputlined below.

e Operational Storage:25 percent of the maximum day demand

e Fire Flow Storage:Fire flow demand times duration for the most severe fire flow in
pressure zone

e Emergency Storage50 percent of the maximum day demand

The storageapacityrequired to serve theet increase idemandg$rom Phasd Development and
Project Buildout is proded inTable2.

Table 2. Required Water Storage to Serve Net Increase in Demand due to Project

Increase in Required Storage Volume, MG

Storage Component Planning Criteria® Phase | Development Project Buildout
Operational Storage 25% of maximum day demand 0.04 0.14
Fire Storage® 3,000 gpm for 3 hours 0.54 0.54
Emergency Storage 50% of maximum day demand 0.07 0.28
Total 0.65 0.96

(@) As presented in the 2012 WSMP (see Table 7-3).
(b) As presented in the 2012 WSMP (see Table 6-2).

The City currently contains no water storage facilities in Zone 3/hasalstorageapacitydeficit of
approximately 1.Imillion gallons MG). Therefore, the existing storage deficit is worsened by the
increase in water demands frahe Phasé Developnent. Table3 s ummar i z existng he Ci
storage deficit and the additional storage capacity required to serve thé¢ Paasiepment.
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Table 3. Water Storage Capacity under Phase | Development Conditions

Total
Available

Storage, MG | Operational®

Fire Flow®

Required Storage Capacity, MG

Emergency©

Storage
Capacity
Surplus

, MG

Existing Storage® 0.0 0.20 0.54 0.40 1.14 (1.14)

Project — Phase 1©) 0.0 0.04 - 0.07 0.11 (0.11)

Total Storage 0.0 0.24 0.54 0.47 1.25 (1.25)
Required

(a) Based on 25% of maximum day demand, as outlined in the 2012 WSMP.

(b) Based on demand for most severe fire flow recommended in pressure zone multiplied by corresponding recommended fire
flow duration from Table 6-2 from the 2012 WSMP.

(c) Based on 50% of maximum day demand, as outlined in the 2012 WSMP.
(d) Required storage capacity to meet existing demand, based on Table 7-3 from the 2012 WSMP.

(e) Required storage capacity based on Net Increase in Demand due to Phase | Development. Fire flow storage is not included
in total since the fire flow requirement for Zone 3/5 without the Project is equal to the fire flow required by the Project.

The 2012 WSMRecommended new 1.4 MG storage tank improvement in Z8fteto eliminate

the storage capacity defi@t buildout However, ashown inTable4, under future demand and
Project Buildout conditions, a new 1.4 MG storage tank would yield a storage deficit within
Zone3/5 of approximatel.3 MG. ThereforeWestYostrecommends increasing the capacity of
the proposed new Zone 3/5stge tank from 1.4 MG tb.7 MG to accommodate for the increase

in Zone 3/5 storage capacity required to serve the Project.

Table 4. Water Storage Capacity under Project Buildout Conditions

Storage

Total Required Storage Capacity, MG Capacity

Available

Storage, MG | Operational®

Fire Flow®

Emergency©

Total

Surplus
, MG

Future Storage(@* 1.4 0.26 0.54 0.53 1.33 0.07
Bayhill Office Park® 0.0 (0.03) - (0.07) (0.10) 0.10
Project - Buildout(@ 0.0 0.14 - 0.28 0.42 (0.42)
Total Additional
Storage Required® - 0.37 0.54 0.74 1.65 (0.25)

(&) Based on 25% of maximum day demand, as outlined in the 2012 WSMP.

(b) Based on demand for most severe fire flow recommended in pressure zone multiplied by corresponding recommended fire
flow duration from Table 6-2 from the 2012 WSMP.

(c) Based on 50% of maximum day demand, as outlined in the 2012 WSMP.

(d) A 1.4 MG tank was recommended in the 2012 WSMP to alleviate Zone 3/5's storage capacity deficit; however, West Yost
recommends upsizing the tank to 1.7 MG to meet buildout storage requirements with the Project.

(e) Required storage capacity to meet future demand, based on Table 8-3 from the 2012 WSMP.

() The future storage requirement projected in the 2012 WSMP for the Project site is based on the maximum day demand
projected for the Bayhill Office Park. Average day demand projected for the Bayhill Office Park is presented in Table 3-10 of
the 2012 WSMP.

(g) Required storage capacity based on Net Increase in Demand due to Project Buildout. Fire flow storage is not included in
total since the fire flow requirement for Zone 3/5 without the Project is equal to the fire flow required by the Project.

(h) The Total Storage Required is based on the sum of the Available Storage and the Project, less the Bayhill Office Park.
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HYDRAULIC EVALUATION

To ewluate the infrastructure needs of the Proj#¢gstYost updated the existingystem
scenarios in the hydraulic model to include the projected water demands, discussed previously,
and updated the model to include the proposed Rhaseelopmeniand Buildbut pipelines, as
presente@n Figure?2.

The potable water distribution system was evaluated under maximum day demand plus fire flow

and peak hour demand for the Phadeevelopment and Project Buildoabnditions These

evaluations were completeddonfimthatt he City’s existing distribi
to deliver the required potable water to ffteposedP r o j e ¢ct whi |l ¢ adopted i ng t
water systenperformance criteria.

Planning and Modeling Criteria

The planning and modeling critarused to evaluate the proposed Project are based on the system
performance and operational criteria developed in the WSMP. The criteria used to evaluate the
existing water system and proposed pipelines for the Project consistfolfdinéng:

e Minimum allowable service pressure is 8éunds per square inch (psi) under normal
system operatingonditions.

e Residual pressure at the flowing hydrant (during a maximum day demand plus fire
flow condition) and at service locations throughout Pressure Zone 3/%enaqtial
to or greater than 20si.

e Maximum allowable pipeline velocity isféetper second (ft/s) during a ndine
demand condition.

e Maximum allowable pipeline velocity is 10 ft/s during a simulated fire condition.
However, it is preferred to keep piped velocities below 7 ft/s during a simulated
fire condition, if feasible.

e Any new, required pipelines, are modeled with a roughness coefficidat{&@)
of 130.

¢ Auvailable fire flow demand must meet a minimum flow of 2,§péfor New and
Existing General Commercial land uses,000gpmfor Existing HighDensity
Commercial landises.

¢ Fire flow demands for the Project site were assigned to either New General
Commercial or Existing Higibensity Commercidlland uses.

¢ The hydraulic¢c model of the City’s existin
Park Development hydraulic evaluation (dated May 22, 2019) was used as the basis for
this hydraulic evaluation.

4 Existing High-Density Commerciabuildings were assumed to be unsprinklered to provide a more conservative fire
flow requirement.
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Results

Two demand conditionaere evaluatetb determinet e i mpacts of the Projec
system. The following demand conditions were evaluated for the Phaselopment and Project
Buildout scenarias

e Maximum Day Demand plus Fire Flow
e Peak Hour Demand

Maximum Day Demand plus Fire Flow

The avaiable fire flow capacity was simulated during a maximum day demand condition with the
fire flow requirementshownon Figure2 for the Phasé Development and Project Buildouitis
assumed that all new buildings within tAeasd Development will besprinklered, resulting in a
required fire flow of 500gpm Fire flow requirements for Project Buildout were evaluated under
existing fire flow demand requirements of 2,5fjfimto 3,000gpm, depending on existing land
use, and may be conservatiyes show on Figures3 and 4, maltiple fire flow locations within

the Project areare deficient(red dots)under the evaluated conditiof®ecause the proposed
pipelinesexceed the maximum pipeline velocity criterion of 10 ft/s.

To meet the fire flow requiremenisjs recommended that thpgoposed pipéene in GrundyLane

be upsized to a liich diameter pipe, and the proposed |a@an Bayhill Drive be upsized to a
12-inch diameter pipealuring the Phasel Development As shownon Figure5, all fire flow
locationsevaluated irzone 3/5will meet fire flow requirementsnder Project Buildout conditions

with theserecommended pipeline improvements. Though not shown, the recommended pipeline
improvements also allow the fire flow requiremetdsbe met under the Phas®evelopment
condition.It is important to note that these results are based on the available pipeline capacity and
may not be representative of the actual flow that each fire hydrant can produce.

Peak Hour Demand

UnderPhasd Developmenpeak hour demandonditions,systempressursin the Project area
rangefrom 651 psi to 1090 psi. Under Project Buildout peak hour demand conditisyistem
pressurein the Project area range from 6®si to 1@L.5 psi.

Figures6 and7 show that system pressures during a peak hour demand comditiam above
the required minimum pressure of 38, and the velocities in theroposegipelines remain below
the maximum allowable pipeline velocity of 4 ft/s under Ph&ssvelopment anBroject Buildout
conditions.However, most of the system pressures in the Projeceaexceed the maximum
pressure criterion of 80 psi during a peak hour demand condiéind cistomer service
connections at these locatiostsould havendividual pressureeducingvalves installed.

It should be noted that existing pipelines in Ché&wenue Bayhill Drive, and ElmAvenue
exceed the maximum allowable pipeline velocgguiremenof 4 ft/sunder PhaseDevelopment

and Project Buildout condition8ecauseltese existing pipelines exceed the pipeline velocity
criterion prior to the addition of the Project demands, no improvements are specifically
recommendedbr the Project.

WEST YOST ASSOCIATES 0\c\462\60-19-24\wp\052919 TM Bayhill
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EVALUATION FINDINGS AND CONCLUSIONS

The evaluation findings and recommendationsyipresly described in detail, are summarized
below. Itshould be noted that the hydraulic evaluation performed for the Project is based on the
assumptions listed above. If any of these items are changed or modified in any way, otagr than
described in this TM, additional hydraulic evaluatroaybe required.

Water Storage

Approximately0.11MG and0.42MG of water storage in Zone 3/5 will be required to serve the
Project at PhaseDevelopment and Project Buildout, respectively. HoweveneZ&/5does not
currently have any storage capacity dnerefore lacks adequatestoragecapacityto serveboth
thePhasd Developmentand Project Buildoutonditions The 2012 WSMRecommended new

1.4 MG storagetankto serve Zone 3/%uta largerl.7 MG tank is recommended in Zone 3/5 to
serveProject Buildoutlue to the increase in water demands from the Préjextw booster pump
station preliminarily sized at 4.3 mgd (firm capacity) wiBobe required at this new storage tank
as previously reammended in the 2012 WSMP.

Water Distribution

Based on the hydraulic modeling evaluation described previously, the proposed pipelines as
provided on thePhasel Development preliminary utility planand shown orFigure2 are not
adequate to serve the wdter syptenc performdnce criteria, tit ist h e
recommended that the Project’ s -ipchdigneteadodg pi pel
Grundy Lane and tihch diameter along BayhibDrive, as show on Figure5. Thesdancreasesn
pipelinediameters are recommended to serve the required fire ffo®Wbkasd and Buildoutat

adequate pressuresiile meetingt h ¢  Ghaximumpspelinevelocity requiremenbf 10 ft/sin

the recommended pipelingss existing pipelines are replaced in the area, they should be evaluated

in the hydraulic model to determine the appr
maximum pipeline velocity requirement. It should also be noted that system pressures in the
Prgect area exceed 80 psi and individual pressure reducing valves should be installed as needed.

COST ALLOCATION OF NEW ZONE 3/5 TANK AND BOOSTER PUMP STATION

The cost allocatioror the proposed Zone 3/5 Tank and Booster Pump Staé@tween existing
custoners and future developmeist summarized inTable5. Based on the storage capacity
evaluation presented in Tables 3 and 4, the cost allocatiomsafev facility is approximately

70 percentto existing customers and 30 percent to future development. The estimated cost
allocation specificallyo the Bayhill Specific Plan development is 25 percent

WEST YOST ASSOCIATES 0\c\462\60-19-24\wp\052919 TM Bayhill
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Table 5. Cost Allocation of New Zone 3/5 Tank and Booster Pump Station
Storage Requirement,
Category MG Percent of Total

Existing Customers® 1.14 69.1%

Future Development in Zone 3/5 — Bayhill®) 0.42 25.6%

Future Development in Zone 3/5 — Others®) 0.09 5.5%
Total 1.650 100%

(@) Referto Table 3.

(b) Referto Table 4.

(¢) Recommended tank size is rounded up to 1.7 MG.

WEST YOST ASSOCIATES 0\c\462\60-19-24\wp\052919 TM Bayhill
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ATTACHMENT
Project Alternative Buildout Evaluation

This attachment presents the Project Alternative Buildaiter systenevaluation findings and
conclusions. Becaushd Increased Height AlternativéMaximum Housing Scenari@sulted in
the highest buildout water demaiidwas evaluateds a possible project alternatividne Project
Alternative Buildout scenario include8,500,743 sf of office buildings, 12,846 sf of retail
buildings, al86-room hotel, and 1,070 dwelling ussi(du) of multi-family residential housing
(these totals include existing buildings that would remain)

ESTIMATED WATER DEMAND

Average day demands for the Project Alternative Buildout were estimaWddiy ostin the Project

WSA using unit water demand factors from the 2012 Water System Master Plan (WSMP) for
Multi-Family Residential, Commercial Office, and Commercial Retaiemases, and actual hotel

water use for a local S&rancisco Bay Area water district. Maximum day and peak hour demands
were estimated using peaking factors developed in the 2012 WSMP. Metered water demands from the
existing developed parcels were sulitdcfrom the projected water demands for the Project
Alternative to determine the actual net increase in water demand from the Project Alternative.

TableC-1 summarizes the projected average day, maximum day, and peak hour water demands
for the ProjecilternativeBuildout condition.

Table C-1. Summary of Average Day, Maximum Day, and Peak Hour Water Demands

Average Day Demand Maximum Day Demand(® Peak Hour Demand®

Project Phase gpm gpd gpm gpd gpm gpd
Proposed Demand©

Project
Alternative 436.8 628,968 655.2 943,452 1,310.4 1,886,904

Buildout
Existing Demand®

Commercial 128.4 184,854 192.6 277,281 385.2 554,562
Retail

Total Net Increase in Demand

Project 308.4 444,114 462.6 666,171 925.2 1,332,342
Alternative
Buildout

(@) Maximum day demand is 1.5 times the average day demand, per the 2012 WSMP (see Table 3-7).
(b) Peak hour demand is 3.0 times the average day demand, per the 2012 WSMP (see Table 3-7).
(c) Based on Table 2-4 from the Project WSA.

(d) Based on the existing 2010 metered consumption data for the Bayhill Specific Plan parcels, provided by the City during
development of the 2012 WSMP, and scaled to match the historical 2000/01 demands evaluated in the hydraulic model.

WEST YOST ASSOCIATES Cl1 City of San Bruno
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Project Alternative Buildout Evaluation

STORAGE CAPACITY EVALUATION

The storage capacity required to serve the PréjeetnativeBuildout was evaluated to determine
WKH LPSDFWV LI DQ\ RQ WKH &LW\YV H[LVWLQJ ZDWHU V\VWi|
on the water system planning and design daitéefined in the 2012 WSMP.

7KH &LW\YV WRWDO ZDWHU VWRUDJH UHTXLUHPHQW FDQ EH C
flow storage, and emergency storage, less a groundwater credit. Because the City is a participant

in the Regional Groundwatertddage and Recovery (GSR) project and will no longer pump
groundwater under normal supply conditions, the groundwater credit will no longer apply. The

2012 WSMP established water storage criteria for the City, as outlined below.

X Operational Storage:25 pecent of the maximum day demand

x Fire Flow Storage:Fire flow demand times duration for the most severe fire flow in
pressure zone

X Emergency Storage50 percent of the maximum day demand

The storage capacity required to serve the net increase in demandbdi®rojectAlternative
Buildout is provided inrableC-2.

Table C-2. Required Water Storage to Serve Net Increase in Demand due to Project Alternative

Increase in Required Storage

Storage Component

Planning Criteria®

Volume, MG

Operational Storage 25% of maximum day demand 0.17
Fire Storage® 3,000 gpm for 3 hours 0.54
Emergency Storage 50% of maximum day demand 0.33

Total 1.04

(@) As presented in the 2012 WSMP (see Table 7-3).
(b) As presented in the 2012 WSMP (see Table 6-2).

The 2012 WSMP recommeeda new 1.4 MG storage tank improvement in Z8fteto eliminate

the storage capacity deficit at buildout. However, as showmalleC-3, underthe Project
Alternative Buildout condition, a new 1.4 MG storage tank would yield a storage deficit within
Zone3/5 of approximately).3 MG. ThereforeWestYostrecommends increasing the capacity of
the proposed new Zone 3/5 storage tank from 1.4 MG8d1Gto accommodate for the increase
in Zone 3/5 storage capacity required to serve the Pfernhativeat buildout

WEST YOST ASSOCIATES C2
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Project Alternative Buildout Evaluation

Table C-3. Water Storage Capacity under Project  Alternative Buildout Condition

: _ Storage

Total Required Storage Capacity, MG Capacity

Available Surplus

Storage, MG | Operational® | Fire Flow® | Emergency®© Total , MG
Future Storage®@e 1.4 0.26 0.54 0.53 1.33 0.07
Bayhill Office Park(® 0.0 (0.03) - (0.07) (0.10) 0.10
Project

Alternative - Buildout 0.0 0.17 - 0.33 0.50 (0.50)

(9

Total Storage
Required®
(@) Based on 25% of maximum day demand, as outlined in the 2012 WSMP.

(b) Based on demand for most severe fire flow recommended in pressure zone multiplied by corresponding recommended fire flow
duration from Table 6-2 from the 2012 WSMP.

(c) Based on 50% of maximum day demand, as outlined in the 2012 WSMP.

(d) A 1.4 MG tank was recommended in the 2012 WSMP to alleviate Zone 3/5's storage capacity deficit; however, West Yost
recommends upsizing the tank to 1.8 MG to meet buildout storage requirements with the Project Alternative.

(e) Required storage capacity to meet future demand, based on Table 8-3 from the 2012 WSMP.

() The future storage requirement projected in the 2012 WSMP for the Project site is based on the maximum day demand projected
for the Bayhill Office Park. Average day demand projected for the Bayhill Office Park is presented in Table 3-10 of the 2012 WSMP.

(@) Required storage capacity based on Net Increase in Demand due to Project Alternative Buildout. Fire flow storage is not included in
total since the fire flow requirement for Zone 3/5 without the Project is equal to the fire flow required by the Project.

(h) The Total Storage Required is based on the sum of the Available Storage and the Project Alternative, less the Bayhill Office Park.

1.4 0.40 0.54 0.79 1.73 (0.33)

HYDRAULIC EVALUATION

Two demand conditionwere evaluatetb determine the impacts of the Projatternativeon the
&LW\YYV ZDWHU VA\VWHP 7KH IROORZLQJ GHPDQ@&ltdfrRily& LW LR Q \
Buildout scenario

X Maximum DayDemandplus Fire Flow

x Peak Hour Demand
Maximum Day Demand plus Fire F low

The available fire flow capacity was simulated during a maximum day demand condition with the
fire flow requirementshownpreviouslyon Figure?2. It is assumed thdire flow requirements for

the ProjectAlternative Buildout were evaluated undekisting fire flow demand requirements of
2,500gpmto 3,000gpm depending on existing land use, and may be conservasw&hown on
FigureC-1, multiple fire flow locations withirthe Project areare deficien{red dots)t buildout
because the propaseipelinesexceed the maximum pipeline velocity criterion of 10 ft/s.

To meet the fire flow requiremenisjs recommended that tipeoposed pipéene in GrundyLane

be upsized to a liich diameter pipe, and the proposed |a@an Bayhill Drive be upsized to a

12-inch diameter pipeluring the Phasel Development As shownon FigureC-2, all fire flow
locationsevaluated inZone 3/5will meet fire flow requirementanderthe ProjectAlternative

Buildout condition with these recommended pipelimpiovementslt is important to note that

these results are based on the available pipeline capacity and may not be representative of the
actual flow that each fire hydrant can produce.

WEST YOST ASSOCIATES C3 City of San Bruno
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ATTACHMENT C 3&1
Project Alternative Buildout Evaluation S RS

Peak Hour Demand

UndertheProjectAlternativeBuildout peak hour deamd condition, system pressures in the Project
area range from/A7 psi to 1@.4 psi. System pressures during a peak hour demand condition remain
above the required minimum pressure op8b and the velocities in the proposed pipelines remain
below the maximum allowable pipeline velocity of 4 ft/s untterProjectAlternative Buildout
condition. However, most of the system pressures in the Project area exceed the maximum pressure
criterion of 80 psi during a peak hour demand condition, and customer service connections at these
locations should have individual pressure reducing valveslatsta

It should be noted that existing pipelines in Ché&wenue, BayhillDrive, and ElmAvenue
exceed the maximum allowable pipeline velocigquirementof 4 ft/s underthe Project
Alternative Buildout condition Because these existing pipelines excdes pipeline velocity
criterion prior to the addition of the Project demands, no improvements are specifically
recommended for the Project.

EVALUATION FINDINGS AND CONCLUSIONS

The evaluation findings and recommendations, previously described in detasiyramarized

below. Itshould be noted that the hydraulic evaluation performed for the Project is based on the
assumptions listed above. If any of these items are changed or modified in any way, other than as
described in this TM, additional hydraulic évation may be required.

Water Storage

Approximately 0.50 MG of water storage in Zone 3/5 will be required to serve the Project
Alternative Buildout. However, Zone 3/5 does not currently have any storage capacity and
therefore, lacks adequate storage capacity to dmstrethe Phasd Development and Project
Alternative Buildout conditions. The 2012 WSMP recommended a new 1.4 MG storagetank
serve Zone 3/5, but a large8 MG tank is recommended in Zone 3/5 to serve Prdj#etrnative
Buildout due to the increase in water demands from the Project. A new booster pump station
preliminarily sized at 4.3 mgd (firm capacity) will also be reediat this new storage tank as
previously recommended in the 2012 WSMP.

Water Distribution

Based on the hydraulic modeling evaluation described previously, the proposed pipelines as
provided on the PhadeDevelopment preliminary utility plamare not adquate to serve the
SURMHFW 7R PHHW WKH &LW\YV ZDWHU V\VWHP SHUIRUPDQFH
proposed pipelines should be upsized tanbh diameter along Grundy Lane anditi2h diameter

along BayhillDrive. These increasesipeline diameters are recommended to serve the required

fire flows in Phasd and BuildoutDW DGHTXDWH SUHVVXUHV ZKLOH PHHW
pipeline velocity requirement of 10 ft/s in the recommended pipelines. As existing pipelines are
replaced irthe area, they should be evaluated in the hydraulic model to determine the appropriate
VLIH IRU UHSODFHPHQW WR PHHW WKH &LW\TV PD[LPXP SLSH!
noted that system pressures in the Project area exceed 80 psi amtuaidivessure reducing

valves should be installed as needed.
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1. The available fire flow shown at each junction
is the maximum flow available while maintaining
20 psi residual system pressure and limiting
( maximum pipeline velocities in the proposed
§ pipelines to 10 ft/s.
2. Numbers in red represent the available fire flow
at junctions that do not meet fire flow requirements.
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